Numerical analysis of fundamental plasmonic modes
We traced θ-λ R maps and field profiles for several monolayer structures by varying the size of metal core and the thickness of dielectric shell. In Figs. S1(a)-(c), the sizes of AgNC core are commonly 35 nm and the thicknesses of SiO 2 shell are 0 nm, 16.5 nm, and 2 nm, respectively. In Fig. S1 (a), a PSP mode dominates when the layer is approximately close to a continuous metal layer. In this case, noting that the axis conventions are rotated from the conventional energy-momentum (E-k) diagram, we can find that the reflectance minima follow the typical dispersion curve of SPP in a continuous metallic surface S1-S3 . The field profile arbitrarily selected from this band shows the well-known feature of the PSPs, as shown in Fig. S1 (d). Since this band corresponds to the PSPs, we will refer to it as Pband. In Figs. S1(b) and (e), an LSP mode dominates when the shells get thicker and AgNCs are apart from each other. When the incident angle is below 60°, the band of the reflectance minima is not clear because the incident angle is out of the TIR regime where most of the incident light transmits through the space between sparse metal cubes. To clearly show the characteristics of LSPs, we excluded the PSPs excited via the Kretschmann configuration by removing the prism and replaced all the surrounding media with water. As a result, the vertical band clearly appears in Fig. S1 (c) and the field profile of Fig. S1 (f) demonstrates that the band originates from the excitations of highly confined fields between metal gaps. As is well-known, the excitation wavelength of LSPs depends not on the incident angle but on the shape and size of particle S4-S7 . From the angle-independent and vertical nature, we refer to this LSP band as L-band. 
